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Key Message
•  Effective use of information is a valuable 

good practice in strengthening policy 
and decisionmaking especially for 
ICM program development and 
implementation. 

• The stage-wise ICM process facilitates a 
goal-oriented and systematic data and 
information gathering. This process allows 
the development of specific outputs to 
support sound planning and informed 
decisionmaking.    

Abstract
Integrated coastal management (ICM) covers 
a broad scope of disciplines and requires 
access to a wide array of information from 
different sectors and stakeholders. Accurate 
information is critical in sound planning 
and identifying better interventions in 
the management of the environment. 
Most of the time, however, even when 
these data/information are available, they 
are either inaccessible or in formats that 
cannot be utilized to support planning and 
decisionmaking. 

Data gathering, processing, and analysis are 
tedious and time consuming activities that 
require significant amount of human and 
financial resources. This case study details 
how the stage-wise ICM cycle facilitates a 
goal-oriented and systematic data gathering 
process. 

The study also discusses the importance 
of establishing a computerized database 
such as PEMSEA’s integrated information 
management system (IIMS) to facilitate 
data storage, access, and packaging to 
support planning and decisionmaking 
in ocean and coastal management. The 
case of Manila Bay illustrates (i) how 
the data from the different sectors and 
stakeholders, including outputs from the 
implementation of the Manila Bay Coastal 
Strategy and Operational Plan were 
compiled into the Manila Bay IIMS; and 
(ii) how the data gathered can be converted 
into formats, such as the Manila Bay 
Environmental Atlas and the State of the 
Coasts reports, that supports planning and 
decisionmaking.      

*   Email: dpadayao@pemsea.org
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Background
Integrated coastal management (ICM) covers a 
broad scope of disciplines thus requiring access to a 
wide array of data and information. Understanding 
the socioeconomic, cultural and natural values, 
demography, and ecological conditions, including 
threats and management issues, is key to developing 
a strategic program for coastal and marine and river 
basin management.   

Access to these data and information, however, is 
oftentimes confronted with difficulties. Among 
the common issues are: inadequate technical and 
financial resources to gather and analyze data; 
inadequate access and policies or mechanisms that 
facilitate sharing of data and information among 
data providers and users; the large diversity and 
coverage of data when dealing with coastal and 
marine areas; lack of a standardized system for data 
gathering, collation, and recording; and deficiencies 
in quality control, data reliability, and accuracy.

In many cases, data are collected, stored, analyzed, 
and used separately by different government 
agencies and sectors to meet their individual needs 
and mandates. As a result, information is not fully 
utilized to provide a comprehensive picture of the 
ecological and socioeconomic conditions of the 
area. In addition, because of the lack of coordinated 
information gathering and utilization approach, 
there is often duplication of effort and inefficient 
use of available resources. 

Embarking on extensive data collection is time 
consuming and requires a significant amount of 
human and financial resources. As such, strategies 
for addressing the perceived challenges of data 
access mentioned above should be considered 
before planning on data gathering activity.

Engaging the different government agencies and 
sectors must be facilitated in order to promote 

integrated data/information gathering and 
avoid duplication of effort and inefficient use of 
resources. The diverse data required at different 
stages of the ICM program can be addressed 
by knowing what to collect, when to collect, 
and how these data fit into the final analyses for 
management actions.      

Approach and Methodology
Data gathering process and the ICM cycle

In ICM, various outputs requiring specific data/
information are needed in the different stages 
of program development and implementation. 
Availability of the needed data/information 
facilitates the completion of the required output(s) 
in each stage. At the same time, in the preparation 
and implementation of specific activities at 
each stage of the ICM cycle, generated data and 
information feed into an information management 
or a monitoring, evaluation, and reporting system 
of the local government. 

Data gathering and analysis is a continuous 
process in the ICM cycle. Data/information 
gathered in each stage are analyzed and processed 
for the completion of required outputs. The output 
from previous stages is an important input to the 
succeeding stages of the ICM cycle. The stage-
wise data gathering process and analyses linked 
to the ICM cycle provide a systematic approach 
in determining the data to be collected and 
analyzed so that planning, management, and 
decisionmaking in ICM are supported. Such a 
process allows efficient and cost-effective data 
gathering. Figure 1 shows the data gathering 
process and the analyses to be undertaken in each 
stage of ICM implementation. 
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Figure 1. Information gathering, analysis, and applications in coastal management.

Note: see Appendix for the acronyms
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The figure identifies the tools and methodologies 
employed, including important outputs generated 
from the data/information gathered at each stage of 
the ICM cycle (PEMSEA, 2008). 

For example, in the Preparing stage, rapid 
appraisal, an easy to apply method and meant to 
generate output in limited time, is conducted to 
gather demographic, socioeconomic, biophysical, 
institutional, political, and governance data/
information. The information gathered provides 
initial baseline conditions of the area. It is also in 
the preparing stage that the stakeholder analysis 
report, which identifies the key stakeholders, 
including their interests and potential impacts in 
the program, is prepared.   

The rapid appraisal and stakeholder analysis reports 
are important inputs to the required outputs in 
the second or Initiating stage of the ICM cycle. In 
particular, these outputs are important in analyzing 
and formulating strategic environmental plans 
and the basis for developing the Coastal Strategy, 
communication plan, and initial institutional 
analysis report. Secondary data/information are 
also gathered at this stage to develop the State of the 
Coasts (SOC) baseline and initial risk assessment 
(IRA) reports. The SOC and IRA identify the 
priority areas and issues that need to be addressed 
in the ICM program. With the data/information 
gathered, it is also fitting to establish an IIMS where 
the data can be stored and updated as additional 
data become available in the succeeding ICM stages. 

Based on the results and priorities identified in 
the SOC baseline and IRA, the Coastal Strategy 
Implementation Plan (CSIP) and Strategic Action 
Plans (SAP) are developed in the Developing stage 

of ICM implementation. Gaps identified in the IRA 
are addressed through primary data gathering and 
the refined risk assessment report is prepared. It 
is also in this stage where the pilot environmental 
program is initiated and coastal use zoning (CUZ) 
scheme and special technical reports are prepared. 
Data gathered in this stage are again fed into the IIMS 
database.

In the Adopting stage, the proposed institutional 
arrangements, specific plans and programs (e.g., 
CSIP, environmental monitoring program, SAP, 
CUZ scheme), and new legislations or ordinances 
supporting ICM are adopted. It is important that 
required information that will clarify or support the 
adoption process is available.

Following the adoption of the different programs and 
plans is the Implementing stage. Most crucial in the 
ICM stages, this is where intervention is done on the 
biophysical, social, and economic aspects based on 
the identified activities in the CSIP and SAP. Results 
of implementation are encoded into the IIMS to 
facilitate monitoring and evaluation of the ICM 
program.

In the Refining and consolidating stage, results of 
the implementing stage are fed into the monitoring 
and assessment of the current ICM cycle. It is also 
in this stage where the SOC updating is warranted. 
The needed refinement and improvement of the ICM 
program are also employed in this stage. The ICM 
cycle then continues.  

The section on Appendix further outlines the 
required outputs, including the types of data needed 
and the process of data gathering and/or development 
of the output in each stage of the ICM cycle.  
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Facilitating use of information for better management

The goal for data gathering does not end in acquiring 
the needed data/information, but most importantly, 
how these data/information can be utilized for an 
informed management decision, and disseminated 
for use of other stakeholders. In many cases, even 
when data are available, these are not transformed 
into a format that can be used to facilitate and support 
planning and decisionmaking.  

With the diverse data/information collected at various 
stages of ICM, it is fitting to store them in a proper 
database management system that can be updated and 
retrieved when necessary. Manual retrieval will entail 
time and effort. A computerized database is important 
to store, retrieve, and manage large and diverse types of 
data on a continuous basis. At the same time, the data 
gathered need to be transformed and packaged into 
useful information that is needed by the users, including 
planners and decisionmakers. 

PEMSEA developed the integrated information 
management system (IIMS) to facilitate integrated 
data/information gathering, access, and use in 
ICM programs. The IIMS captures 12 categories 
of data relevant to marine and coastal areas and 
river basins. It is a comprehensive relational 
environmental database that captures data needed 
for environmental management, planning, and 
decisionmaking. It standardizes data formats 
collected from different sites thus facilitating cross-
comparison and analysis of data among sites, data 
providers, and users. The query system of the IIMS 
is designed to support the retrieval of information 
in a format required by environmental planners, 
managers, decisionmakers and policymakers, 
and other stakeholders (Figure 2). As discussed 
in the previous section, IIMS is established in the 
initiating stage of ICM implementation and updated 
continuously throughout the stages and next cycles 
of ICM.  

Figure 2.  Data categories in IIMS and their applications supporting planning and decisionmaking 
                  for integrated coastal and river basin management. 
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Results 
The case of Manila Bay, Philippines 

Manila Bay Area Environmental Atlas

In Manila Bay, the Manila Bay Information 
Network (MBIN) was established and used IIMS 
as a database platform. The MBIN consisted of the 
Regional Offices of the Department of Environment 
and Natural Resources (DENR) in the Manila Bay 
Area (Regions 3, 4A, and NCR), relevant national 
government agencies, local government units, 
and academic institutions. The MBIN members 
worked together to update data for the Manila Bay 
area, particularly data from ongoing environmental 
monitoring programs. One important spinoff from 
the MBIN was the establishment and operation 
of the Integrated Environmental Monitoring 
Network for Manila Bay. In Manila Bay, a number 
of government agencies were undertaking regular 
monitoring activities, covering the habitats, 
biophysical, and ecological conditions of the bay. 
However, the monitoring programs were, in some 
cases, duplicative, while other areas/concerns in 
the bay were not being monitored adequately. 
Recognizing these gaps, the agencies agreed to adopt 
a cross-sectoral, integrated monitoring program and 
to utilize IIMS as a common and shared database. 
This approach promoted closer coordination 
and cooperation, cost sharing, and data and 
information sharing among the stakeholders. The 
result, therefore, has been a more complete and 
comprehensive picture of the physical and ecological 
conditions of the bay.     

An innovative product of this integrated data 
gathering, analysis, and packaging among different 
sectors and stakeholders in the bay was the Manila 
Bay Environmental Atlas (PEMSEA and MBEMP-
MBIN, 2007). The information contained in the 
atlas were compiled from the different agencies 
with mandates and responsibilities in the Manila 
Bay area and from the different outputs generated 
during ICM program implementation in the bay, 
including environmental risk assessment, integrated 

environmental monitoring and implementation 
of the Manila Bay Coastal Strategy and the 
Operational Plan for the Manila Bay Coastal 
Strategy. 

The available data were analyzed and transformed 
into visually relevant formats and utilized in the 
production of the atlas. It provides statistical 
and spatial data to stakeholders in the form of 
composite maps, graphs, and tables that describe 
the physical, biological, and socioeconomic 
characteristics of the area, including issues 
confronting the sustainable development and use 
of the bay; the social, economic, and ecological 
costs associated with a business as usual scenario; 
and the actions being undertaken and planned by 
the various stakeholders. 

Maps and annotations identifying the location 
and health of habitats and resources, economic 
uses of resources in the bay such as tourism and 
recreation (beach resorts), industry, shipping, 
ports and fisheries, and the water quality 
conditions of the bay facilitated the preparation 
of a zoning plan for the area. Bataan, a coastal 
province in Manila Bay, utilized the atlas as a 
resource in the formulation of its CUZ scheme, 
which was then adopted and is currently being 
implemented in the province.
 
Maps presenting the environmental risks and 
challenges in the bay, particularly with respect to 
oil spills, sea level rise, and flooding were proving 
to be a useful resource to concerned government 
agencies in developing oil spill contingency plans, 
flood mitigation, and climate change adaptation 
strategies. In terms of pollution reduction, the 
map of beach resorts in the bay allowed the 
identification of priority areas for water quality 
monitoring particularly levels of bacteriological 
contamination, and possible management 
interventions in the form of interceptor sewers and 
sewage treatment facilities (see Figures 3 and 4). 
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One of the most important outcomes of the ICM 
effort in Manila Bay occurred in December 2008, 
when the Supreme Court of the Philippines 
directed 12 national agencies to perform certain 
functions relating to the cleanup, rehabilitation, 
protection, and preservation of Manila Bay. The 
Supreme Court decision stated that the target 
classification of the bay waters was Class SB (i.e., 
waters fit for swimming and recreation). The 
Manila Bay Coastal Strategy, operational plan, 
integrated environmental monitoring program, 
and the Manila Bay Environmental Atlas were 
recognized as key products employed in the 

Supreme Court Decision, and in measuring 
progress toward the identified targets (PEMSEA, 
2009).     

In 2015, the Manila Bay Coordinating Office 
of the DENR published the updated Manila 
Bay Environmental Atlas (DENR-MBCO and 
NAMRIA, 2015). The updated atlas provides 
information on changes in socioeconomic and 
ecological status of the bay, as well as determine 
the impacts of the various efforts towards 
rehabilitating the bay, in line with the Supreme 
Court’s continuing mandamus.  

Figure 3.  Computed risk quotient (RQ) for fecal coliform 
                  in Manila Bay. RQ > 1 indicates high risk to 
                  human health.  

Figure 4.  Map of areas in the Manila Bay that are 
                  sensitive to oil spills.    
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State of the Coasts reports

The provinces of Bataan and Cavite, which published 
their SOC reports  (PEMSEA and PG-Bataan, 2017; 
PEMSEA and PG-Cavite, 2017), used their IIMS 
databases as sources of information for their SOCs 
and as database platform for data and information 
gathered during the process.    

The integrated IIMS database of Manila Bay, which 
consolidates the IIMS databases of the DENR 
Regional Offices in Manila Bay (Regions 3, 4A, and 
NCR) and the provinces of Bataan and Cavite, was 
also an important resource for the development of 
models to estimate the pollutant loadings in Manila 
Bay, as part of the UNEP Project on Global Nutrient 
Management. The models are important inputs in 
developing nutrient management and pollution 
reduction strategies and policies for the cleanup 
and rehabilitation of Manila Bay. The accuracy of an 
output of a particular model greatly depends on the 
availability and reliability of data to be used. Access 
to Manila Bay data is facilitated by the integrated 
IIMS database of Manila Bay. The accuracy of the data 
inputted in the Manila Bay IIMS is ensured by the 
protocols and guidelines adopted by the IIMS team 
looking after the operations of the database.  

Moreover, in line with the effort to rehabilitate 
Manila Bay, pollutant and ecosystem models were 
developed as basis for identifying policy options for 
the management of the Manila Bay watershed. The 
integrated IIMS database for Manila Bay facilitated the 
access of data for use in these models.   

Lessons Learned
Accurate information enables sound policy and 
decisionmaking. ICM addresses a broad range of 
governance and aspects of sustainable development 
and hence entails the engagement of multiple 
disciplines and sectors. It requires a broad range of 
information, i.e., social, economic, biophysical, and 
ecological, to support effective management planning 
and decisionmaking. Sound management decisions 

can be arrived at only when quality information that 
supports them is available. As the case of MBIN, 
the network promoted coordinated information 
gathering and sharing for a more cost-effective and 
comprehensive assessment of the status of Manila Bay. 

The stage-wise ICM process facilitates a goal-
oriented and systematic data and information 
gathering. Data and information gathering, however, 
is a cumbersome process requiring proper planning 
and goal-setting before embarking on the process. 
The stage-wise ICM process allows efficient and cost-
effective data gathering and ensures that required 
information for the development of specific output 
in each stage of ICM implementation is available. 
The output/s from each stage is critical input to 
the planning and decisionmaking processes in the 
succeeding stages of the ICM cycle. 

IIMS is an innovative tool in transforming data to 
relevant information. Computerized database and 
information management such as the IIMS provides 
data storage, and analysis and retrieval of information 
coming from a wide variety of sources on an 
intermittent (e.g., research projects) and regular basis 
(e.g., environmental monitoring programs), which 
can be accessible and available to different users in 
the area. The database also standardizes data formats 
facilitating cross-comparison and analysis of data 
among sites, data providers, and users. 

The IIMS facilitated the packaging of data and 
information into products that can be understood 
and used by targeted groups of users, from 
policymakers and decisionmakers to the general 
public. The Manila Bay Environmental Atlas, for 
example, is an innovative approach in transforming 
a broad range of multisectoral data into visually 
relevant information that guides management 
decisions while informing the public of current 
conditions in the bay. The atlas has proven to be an 
important resource document in the CUZ scheme 
in Bataan; in developing oil spill contingency plans 
as well as identifying flood and climate change 
mitigation strategies and priority areas for pollution 
reduction and monitoring.     
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Appendix 
Data and information gathered and analyzed in each stage of the ICM cycle. 
CUZ=Coastal use zoning; CSIP=Coastal Strategy Implementation Plan; IEC=Information, Education, 
Communication; IIMS=Integrated Information Management System; RRA=Refined risk assessment; SAP=Strategic 
Action Plans; SDCA Framework=Sustainable Development of Coastal Areas; SOC=State of the Coast.

ICM stages Required output/s Types of data needed Description/process of data gathering and 
development

Stage 1 - Preparing Rapid appraisal 
report

• Demographic characteristics
• Socioeconomic information
• Biophysical and ecological information
• Institutional, political, and governance 

features
• Environmental management challenges

• Conduct of surveys or interviews with key 
informants on stakeholders’ perceptions, 
observations, and experiences concerning 
their community or environment

• Secondary data/information on biophysical, 
social, and economic aspects

Stakeholder 
analysis report

Stakeholder analysis matrix covering the 
following:
• Types of stakeholder
• Interests/activities in coastal management 

program
• Impacts to the program
• Potential interest for obtaining support or 

reducing obstacles

• Generated through stakeholders’ 
consultations or meetings

SOC scoping report Data requirements identified in SOC template   
covering general information about the site and 
35 core indicators based on SDCA Framework

• Identification of data sources and data gaps 
based on SOC template
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ICM stages Required output/s Types of data needed Description/process of data gathering and 
development

Stage 2 - Initiating Baseline SOC report Refer to SOC template • Secondary data gathering based on SOC 
scoping report, including inputs from initial 
risk assessment, stakeholder analysis, and 
institutional analysis reports

IIMS database • Coverage of ICM site/geospatial 
data

• Demographic data
• Socioeconomic data
• Biological and bioresource data
• Governance data
• Pollution sources data
• Environmental quality
• Physiographic data
• Water resources data
• Natural and human-made hazards
• Natural and cultural heritage
• Management and financial data

• Initial secondary data collected are encoded 
into the IIMS database

• Management measures and financial 
investment (budget) where applicable

Communication plan • Stakeholders
 List of stakeholders and 

their influence in program 
implementation

 Attitude and perception 
towards environmental 
management

 Existing efforts in 
environmental management

• Available means of 
communication

• Existing feedback mechanism
• Existing IEC activities in the area 

and their effectiveness

Initial institutional 
analysis report

• Evaluation of coastal and marine 
resources

 Resources/habitats
 Values
 Condition
 Threats 
 Impacts

• Political-legal matrix
 Resources
 Causes/threats
 Laws/policies and other 

interventions
 Implementing agency/

government unit
 Impacts
 Success rate
 Success factor/barrier

• Social analysis matrix
 Resources
 Stakeholders
 Stakes
 Threatening activities
 Objectives
 Driver issues
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ICM stages Required output/s Types of data needed Description/process of data gathering and 
development

Initial risk 
assessment report

• Risk pathways
 Economic drivers
 Agents
 Targets
 Effects on economy

• Retrospective risk analysis
 Resource type
 Year
 Area
 Agents/causes of change
 Impacts

• Prospective risk assessment (water quality, sediment 
quality, tissue analysis, groundwater quality)

 Parameters
•  Station description
 •  Physico-chemical
 •  Metals
•  Organics
•  Algal bloom

 Observation
 Criteria/standard

• Developed based on analysis of secondary 
data and stakeholders’ consultation

Coastal strategy • Plans, programs, and projects
• Laws, regulations, ordinances, legislations
• List of stakeholders and their roles in the development 

and implementation of the coastal strategy
• Environmental, social, and economic issues in the area
• Maps

• Developed based on the results of initial 
risk assessment, institutional analysis, SOC 
baseline report and stakeholder’s consultation

• Most data are gathered through secondary 
data gathering 

Stage 3 - 
Developing

RRA The initial risk assessment will identify data gaps, which 
can be collected in the RRA process.  These gaps can also 
be collected during the pilot integrated environmental 
monitoring

• Primary data gathering based on the data 
gaps identified in the initial risk assessment, 
which are later encoded into the IIMS 
database

• Stakeholders’ consultation is also needed in 
the completion of the report 

Special technical 
reports

• Issue-specific research to collect more 
information or verify issues identified in RRA

• Inputs in developing strategic action plans for 
the five sustainable development aspects in 
the SDCA

• Provides data for updating the IIMS database

Pilot environmental 
monitoring program 

• Developed based on the results of RRA, and 
gives rise to an environmental monitoring 
program

Institutional 
analysis report

• See requirements in Stage 2 • Produced based on the RRA, relevant 
technical reports/studies and stakeholders’ 
consultation

CSIP Data for CSIP can be gathered from the previous outputs
• Prioritized issues (initial/refined risk assessment)
• Existing efforts addressing issues and concerns, 

including plans and programs (secondary data 
gathering, IIMS, institutional analysis, SOC)

• Enabling laws and legislations (institutional analysis, 
SOC)

• Investment plans (SOC, IIMS)

• Developed based on the priority risks 
identified in RRA and the outcomes of 
stakeholders’ and interagency consultations
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ICM stages Required output/s Types of data needed Description/process of data 
gathering and development

SAP/Issue or area-specific action 
plans

• Water use and supply
 Facilities
 Water demand and distribution
 Water permits
 Water supply and facilities
 Water supply and sanitation projects

• Hazard management
 Hazard occurred
 Hazard-prone areas

• Pollution management
 Demographic data
 Water pollution
 Solid waste
 Hazardous waste
 Treatment facilities

• Developed based on CSIP and 
stakeholders’ consultation

CUZ scheme • Existing land and water uses
• Plans
• Institutional arrangements (national, local)
• Natural habitat and resources
• Maps
• Demographic data
• Health statistics
• Water quality and tissue analysis
• Protected areas, national parks, cultural heritage 

areas
• Volume and value of production of  economic 

activities
• List of stakeholders and roles in the planning and 

implementation of CUZ

• Developed based on CSIP, 
relevant technical reports, 
stakeholders’ consultations 
and institutional analysis

• New legislations or 
ordinances that support ICM 
program implementation

• New organizational structures 
or mechanisms

• Environmental monitoring 
program

• CSIP
• SAP
• CUZ scheme

Stage 5 - 
Implementing

Implementation of adopted items 
in Stage 4

• Results of implementation are 
encoded in the IIMS database 
to facilitate monitoring and 
evaluation

•     The IIMS is updated as new 
data are generated resulting 
from interventions undertaken 
and changes that are taking 
place

Stage 6 – 
Refining and 
consolidating

• Updated SOC report • Developed based on the results 
of the implementing stage, 
which have been stored in the 
IIMS database


